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ABSTRACT
A serological survey for antibodies against avian infl uenza (AI) and Newcastle disease (ND) viruses in 250 
village chickens confi rmed to be suffering from highly pathogenic avian infl uenza (HPAI) was carried out in 
Jigawa State, Nigeria. The chickens had no history of vaccination against the two diseases. Sera were tested by 
the haemagglutination inhibition (HI) test for the presence of antibodies against the two virus antigens. Antibody 
prevalence against the viruses was noted as follows: AI (31.6%) and ND (38.8%), with mean antibody titres of 
0.32 ± 0.1 Log2 and 0.39 ± 0.2 Log2, respectively.  The fi nding that 70.4% of the sera examined contained HI 
antibodies to both virus antigens indicates considerable combined activities of the two viruses among the village 
chickens during the HPAI outbreaks. It is suggested that this group of scavenging birds may play signifi cant 
roles in the transmission of these two viruses to commercial poultry farms. The introduction and sustenance 
of routine vaccination of scavenging village poultry against ND is highly recommended. Nation-wide active 
surveillance of AI should also be conducted to defi ne the true status of the disease in poultry in Nigeria.
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Introduction
Nigeria is the most populous country in Africa and is home to about 175 million 
domestic poultry. Poultry production in Nigeria can be classifi ed into extensive and 
intensive systems. The extensive system accounts for the vast majority of poultry, more 
than 143 million, which are free ranging birds in the rural areas (SALMAN et al., 2007). 
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The estimated population of free range poultry in Jigawa State is about 4.2 million 
(ANONYMOUS, 2000). The village poultry provide an important source of income and 
high quality animal protein in the rural socioeconomy with little or no capital investment 
(BABA et al., 1998). Although, the fi rst confi rmed outbreak of H5N1 HPAI on the African 
continent occurred in January, 2006, at a commercial farm in Kaduna State, Nigeria 
(ADENE et al., 2006; WAKAWA et al., 2008), the source of the outbreak was unknown 
and inconclusive (SALMAN et al., 2007). As of May, 2007, 24 of 36 States in Nigeria 
had documented H5N1 HPAI outbreaks in poultry (MONNE et al., 2008). An assessment 
conducted by the United Nations Development Programme (UNDP) showed that the 
greatest adverse effect of HPAI was in the impoverished areas such as rural and semi-
urban Nigeria. Eggs and chicken sales declined by more than 80% percent and more than 
80% of workers on affected farms lost their jobs within 4 months of the announcement of 
the fi rst outbreak. As of February, 2008, a total of 228 persons were reported to have died 
out of 362 persons that were infected with confi rmed H5N1 HPAI worldwide (WAKAWA 
et al., 2008). One human death due to H5N1 HPAI was reported in a woman from the 
southern state of Lagos, Nigeria (MONNE et al., 2008). 
Despite control measures that included quarantine, disinfection of infected premises, 
and movement restriction within the country, AI continued to spread within the country 
(ANONYMOUS, 2006). ND is endemic and was found to be the most important and 
destructive disease of village poultry in Nigeria, as it causes the death of millions of birds 
and economic losses to rural dwellers (ABDU et al., 2002; SA’IDU et al., 2004). 
This study was designed to fi nd serological evidence of concurrent AI and ND virus 
infections in village chickens with a view to determining their roles in the epidemiology 
of both diseases in both village and commercial poultry. 
Materials and methods
Serum samples. Blood samples were collected by simple random sampling from 250 
village chickens confi rmed to be suffering from H5N1 HPAI in different fl ocks, in the 
villages of Gumel, Maigatari, Auyo and Gagarawa of Jigawa State, Nigeria. The chickens 
bled had no history of vaccination against AI and ND. Sera were separated immediately 
by centrifugation at 447.2 g for 5 minutes (COLLEE et al., 1982) and stored at -4 oC until 
used. Confi rmatory diagnosis of the outbreak was made by viral isolation from the livers, 
spleens, kidneys and intestines of clinically sick chickens submitted to the Virology 
Laboratory of the National Veterinary Research Institute (NVRI), Vom, Nigeria.  
Antigens. AI type A H5 antigen, AI type A H5 positive serum, and ND “La Sota” 
vaccine, batch N° 85 (made by the NVRI, Vom, Nigeria) were used for detection of 
antibodies. The two antigens were obtained from the NVRI, Vom, Nigeria.
Laboratory analyses. A 1% suspension of chicken red blood cells (RBC) was 
prepared to be used as indicator in the haemagglutination (HA) and haemagglutionation 
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inhibition (HI) tests (ANONYMOUS, 2004). The HA titres of the AI type A H5 and ND 
La Sota antigens, were determined as described by ANONYMOUS (2004) and diluted to 
contain 4 HA units. This concentration was used for the HI test. The HI antibody for each 
serum sample was determined and expressed in log2, and the mean antibody titre was 
calculated.
Results
A total of 250 sera from the village chickens were tested for the presence of antibodies 
to AI and ND viruses; 176 (70.4%) were found to be positive for the presence of both of 
the virus antibodies (Table 1). Antibody prevalence against the individual virus antigen 
was noted as follows: AI (31.6%) and ND (38.8%). The mean antibody titres of the 
samples that tested positive for AI and ND antibodies were 0.32 ± 0.1 log2 and 0.39 ± 0.2 
log2, respectively.  The minimum antibody titre for AI and ND were 3 log2 and 2 Log2, 
respectively. While the maximum antibody titres were 8 Log2 and 6 Log2, respectively 
(Table 2). 




positive for both 
antibodies
N° positive for 
AI antibodies








250  176 (70.4%)  79 (31.6%) 97 (38.8%) 0.32 ± 0.1 0.39 ± 0.2
Table 2. Distribution of different HI antibody titres for AI and ND in village chickens.
Antibody titre 
(Log2)
1 2 3 4 5 6 7 8 9 10 11 12 Mean ± SE
N° of reactions 
for AI 0 0 9 19 9 19 9 14 0 0 0 0 0.32 ± 0.1
N° of reactions 
for ND 0 30 35 26 3 3 0 0 0 0 0 0 0.39 ± 0.2
Discussion 
PAUL and SCHRIER (2001) reported that the apathogenic avian infl uenza virus could 
cause more severe disease in ND infected chickens. It is important to note that the results 
of this study indicate considerable activity of the AI and ND viruses in village chickens 
during the confi rmed HPAI outbreaks. The chickens tested had no previous history of 
vaccination against AI and ND since this practice is not routine among this group of 
poultry in Nigeria (BABA et al., 1998). It is therefore inferred that antibodies detected in 
the village chickens investigated were as a result of natural infections of the birds by the 
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viruses. This group of scavenging birds may also play signifi cant roles in the maintenance 
and spread of AI and ND viruses to the more susceptible commercial poultry (ABDU et al., 
2002). It is also important to note that despite the high percentage of village chickens that 
were positive for the presence of both AI and ND antibodies, the mean HI titres of 0.32 
± 0.1 log2 and 0.39 ± 0.2 log2, respectively were far too low to protect the birds against 
AI and ND when compared with the recommended minimum protective antibody titre 
against both AI and ND (i.e. 4.0 log2 (ANONYMOUS, 2004). The extremely low AI and 
ND antibody titres observed in the village chickens might be attributed to stress and the 
poor nutritional status of these birds. This is in view of the fact that this category of birds 
are predominantly on free range in Nigeria, and are not usually supplemented with feed 
high in proteins that could enhance their antibody responses (ABEGUNDE and MBIBU, 
1987). 
From the fi ndings of this study, it can be concluded that concurrent infections of 
AI and ND may occur in free-ranging village chickens. Therefore, there is a need to 
introduce and sustain routine vaccination of village chickens against ND in Nigeria. It is 
also important that nationwide active surveillance of AI be conducted to defi ne the true 
status of the disease in Nigeria. 
_______
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SAŽETAK
Istražena je prisutnost protutijela za virus infl uence ptica i virus newcastleske bolesti u 250 seoskih pilića u 
Jigawi u Nigeriji za koje je bilo potvrđeno da su bili zaraženi visokopatogenim ptičjim virusom infl uence. Pilići 
nisu bili cijepljeni protiv navedenih bolesti. Uzorci seruma bili su pretraženi testom inhibicije hemaglutinacije. 
Protutijela za virus infl uence ustanovljena su u 31,6%, a za virus newcastleske bolesti u 38,8% pilića. Srednja 
vrijednost titra protutijela za virus infl uence iznosila je 0,32 ± 0,1 log2, a za virus newcastleske bolesti 0,39 
± 0,2 log2. Dokaz protutijela inhibicije hemaglutinacije za oba virusa u 70,4% pretraženih uzoraka seruma 
upućuje na znatnu istodobnu aktivnost dvaju virusa u seoskih pilića za vrijeme pojave visokopatogenih ptičjih 
virusa infl uence. Smatra se da pretraživana skupina ptica ima značajnu ulogu u prijenosu spomenutih virusa 
na peradarske farme. Preporučuje se redovito cijepljenje seoske peradi protiv newcastleske bolesti. Radi 
određivanja stvarnog stanja infl uence u peradi potrebno je na nacionalnoj razini u Nigeriji donijeti upute za 
njezin nadzor. 
Ključne riječi: protutijela, ptičja infl uenca, newcastleska bolest, seoski pilići  
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